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Abstract

To address privacy-boundary, ranking, and memory-injection hallucination issues in multi-persona
Al learning companions, this paper proposes a layered memory retrieval and anti-hallucination
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method. A three-level visibility model (learning/casual/emotional) enables cross-persona sharing
of learning memories, conditional sharing of casual memories by importance, and privacy isolation
of emotional memories. A ranking strategy integrating similarity, importance, time decay, and
mode weighting, combined with a low-score threshold, rejects irrelevant queries; anti-hallucina-
tion grounding rules suppress injection hallucination. On a synthetic 408 postgraduate benchmark,
the method achieves Recall@5 of 0.91, rejects all irrelevant queries (6/6), and reduces cross-per-
sona private leakage from 29~44 to 0. Ablation verifies each module; the grounding rule cuts the
memory misquote rate from 40.0% to 13.3%.
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Figure 1. System architecture
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Figure 2. Retrieval performance comparison between baselines and the proposed method
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Figure 3. Sensitivity of the min_score threshold
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Table 4. Ablation results (min_score = 0.6)
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Figure 4. Ablation comparison
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Figure 5. Hyperparameter sensitivity analysis
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